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REPORT FOR THE TERRESTRIAL FLAGSHIP 2016 

“CLIMATE EFFECTS ON TERRESTRIAL ECOSYSTEMS, LANDSCAPES, SOCIETY AND INDIGENOUS PEOPLE” 
 

OVERALL ASSESSMENT OF FLAGSHIP DEVELOPMENT 

The terrestrial flagship is currently running according to it revised science plan for the period (2016-

2020) which is based on the recommendation of the RCN review of the flagship in 2013, the 

scientific developments of the flagship after this review, as well as the development of competence 

and research interests of the flagship participants. The flagship is structured in the same 5 work-

packages as for the first 5-year period.  

 

(WP 1)  Vegetation transitions and Herbivore impacts 

(WP 2)  Changing seasonality and extreme climate events 

(WP 3)  Adaptive capacity in local communities and among indigenous people 

(WP 4)  Adaptive management of ecosystem services 

(WP 5)  Climate impact observation systems 
 

Each WP is led by a Principle Investigator (PI) and a co- PI which have been responsible for 

the development of the science plan within that field of research. For the revision of the science 

plan, the work-package leaders were asked to write a brief review of the research highlights 

attained during 2011-2015 and specify the aims for the work package for the next 5-year period 

(2016-2020). There were many highlights to report from the 119 peer reviewed scientific papers 

and book chapter published during the period 2011-2015, among which there were papers 

published  in prestigious inter-disciplinary journal such as Science, Nature, Nature Climate Change 

and PNAS. Overall, 27% of the publications contain social science, which demonstrate that the 

flagship have attained its ambition of having a good deal of interdisciplinary research within its 

domain. In connection with the internal review of what has been achieved during 2011-2015, the 

work package leaders were also asked to make a tally of the number of MSc and PhD theses that 

had been completed. There were 28 MSc and 8 PhD theses connected to themes of the five work 

packages. In 2016, 27 peer-reviewed publications came out from the flagship work and flagship 

members gave 53 talks. Eleven MSc students and eight PhD students were involved in the flagship 

work.   

An important milestone in the flagship was achieved in 2015 as one the flagships major strategic 

activities (WP5), the Climate-ecological Observatory for Arctic Tundra (COAT), obtained funding 

from the Research Council of Norway’s infrastructure program (35,5 mill NOK) and Tromsø 

Research Foundation established by Trond Mohn (10 mill NOK). This funding will enable research 

infrastructure to be established during 2016-2020 at Svalbard and the Varanger Peninsula. This 

infrastructure will form a necessary basis for fulfilling COAT’s ambition to be at the international 

forefront in ecosystem-based climate impact research in the Arctic. A new proposal to the RCN 

infrastructure program was submitted in 2016 to expand on the COAT Svalbard Infrastructure as a 

part of the Svalbard Integrated Observing System (SIOS). In 2017, RCN tentatively allocated 90 mill 
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NOK to SIOS + COAT Svalbard Infrastructure and a revised proposal will be submitted in December 

2017.    

Both in 2016 and 2017, the flagship has supported only research projects that had already been 

approved by the Research Council of Norway (or similar institutions). The motivation for this, is that 

the experience so far is that these project are those resulting in most published science, in concrete 

returns to the flagship. New of 2016, was also the upper limit of 450 kNOK in support to each 

project. The motivation of setting and upper limit was to ensure an equal allocation of money 

among projects.  

In a flagship meeting in 2016, flagship members discussed if this strategy was acceptable also in the 

future. I appeared that a similar strategy was supported, and it was suggested that maximum 

amount per project should be 500 kNOK for 2017. Another issue that was discussed during the 

meeting was how money are allocated to the different projects. At present, projects that have not 

been approved by the research council of Norway or similar institutions are sent to external 

referees, which rank the proposal based scientific quality. The leadership of the flagship does only 

check if the project fits the goals of the flagship’s science plan. It was suggested that the list of 

project that were nominated for funding by the flagship leaders should be sent to the WP leaders 

for approval before the final decision regarding project funding. This action was done in case for the 

2017 projects. Another issue that was discussed, was the somewhat uneven distribution of 

resources among work packages. It is quite clear that the current distribution reflect the number of 

people involved and the scientific focus of the flagship members. To facilitate more activity within 

the social science, it was decided that project in this category should be prioritized if their ranking 

was equal to those in the natural sciences. Lastly, it was discussed how the flagship could best 

proceed to ensure that new research and research funding are included its portfolio. It was 

suggested that flagship members should be encouraged to take initiatives towards the Environment 

Agency, the Arctic Council and the Nordic Co-operation and that funding could be allocated to 

proposals of such initiatives. However, so far (i.e. by November 2017) no such initiatives have been 

made.  The annual project meeting of the flagship, where flagship projects presented their 

progress will be held 11 December 2017. This year, we will focus on the presentations of project 

that projects that are new and those that will be finished 2017. 
 

  
 
 

FLAGSHIP PROJECTS 2017 

Following the guidelines established in 2011, we recommended support for activities within 

the five Flagship WPs based on three categories: 

A. Project support: Additional support to project that has successfully been funded and 

peer reviewed by the Research Council of Norway (RCN) or equivalent. 

B. Incentives: Support of activities leading to new research within the flagship themes, 

e.g. workshops, development of research projects, small pilot studies validating new 

methods crucial for further development research activities. 

C. Strategic flagship support: Funding of activities crucial to fulfill the main objectives of 

the flagship’s science plan which could not be likely obtained from the RCN or equivalent. 

D. Outreach projects: Project fully devoted to an outreach activity within the flagship. 
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In accordance with the ministry’s letter of 27 January 2011, projects were evaluated according 

to their management relevance, their effort to meet the ministry’s demands for cross-

disciplinary and cross institutional projects, and their link to higher education. Starting in 2014, 

studies within category B, Incentives, are sent to external peer review. 

Here, we summarize the activities undertaken by the various projects that received funding from 

the flagship. Note that budget for each activity in 2017 is given in parentheses. Attached to our 

summary are also detailed information related to the budget and financial transactions, plus 

individual reports from projects that received funding from the flagship. 
 
 
 

Within WP 1 Vegetation transitions and Herbivore impacts, three projects received funding 

within category A, project support. 
 

 After the pest (0.440 MNOK) - What comes after the pest? Ecosystem transitions following 

pest outbreaks induced by climate change in the European high North” is a research project 

funded by the Research Council of Norway since 2015 and has receives funding from the 

flagship since 2016 with Jane Jepsen/NINA as project leader. The project examines ecosystem 

changes following climate induced moth outbreaks in Eastern Finnmark. Extensive field 

campaigns have been carried out in the Tana-Varanger region to document the area use of 

ptarmigan and other herbivores in forests suffering varying degree of mortality following moth 

outbreaks. The project has been strengthened through collaboration in two specific fields: (1) 

Cascading impacts of moth outbreaks and vegetation state transitions on reindeer and moose: 

Collaboration with researchers from University of Oslo and Norwegian University of Life 

Sciences gives the opportunity to use detailed data on area use based radio-tracking data of 

reindeer in the focal study area. (2) Quantification of structural vegetation changes using 

Synthetic Aperture Radar (SAR): Collaboration with the Department of Physics and 

Technology, UIT, gives the opportunity to explore the potential of using SAR for quantifying 

vegetation structure in the moth damaged forest on a regional scale. One PhD student, two 

MSc students, one international internship student (6 months) and one Fulbright student (7 

months) have been involved in the project. Data from camera traps and GPS-collars have been 

retrieved and are currently being processed. Two scientific publications and three conference 

contributions have been produced from the project. Results from the Project has been 

presented on national news (NRK Dagsrevyen and NRK1) and a longer program on NRK ‘Ut i 

naturen’ is scheduled for the coming winter. 

 

 Moose in Finnmark (0.440 MNOK) is a research project funded by the Regional Research Fund 

to NIBIO. I focuses on Moose in Eastern Finnmark. The Moose populations in this region has 

increased substantially both numerically and spatially and is currently an important game 

species in the county. The project will study moose habitat use and migration patterns using 

GPS-GSM-collars. Money from the flagship ensured that more individuals could be marked. 

The plan was to mark 25 individuals in 2016 but software problems limited the number to 19 

(15 females and 4 males). Marking to place in a quite limited area around Vesterelv but 

animals spread out quite long distances in Tana-Varanger region shortly after marking. 

Reindeer fences appear to an important factor limiting movement patterns in wintertime. No 
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publications have emerged from the project so far, but the projects has been presented at 

several meetings and received attention in the media. 

 

 NorthState TromsSAR (0.440) is a research project lead by NORUT related to EU FP7 ‘North 

State’. The project is an extension to apply the experience of land cover monitoring with 

synthetic aperature radar on Troms County. All Sentinel-1 data over Troms Count from January 

2015 – October 2017 have been processed and statistically analysed to classify 9 different land 

covers. The overall accuracy for these 9 classes was 65%. However, when only comparing forest 

and non-forest areas the overall accuracy was 88%. A field campaign using remote piloted 

aerial systems has been undertaken and results are currently being compared with in-situ 

measurements. These results will serve for further validation of satellite image classification. No 

scientific publications has emerged from the project so far. 
 

 
Within WP 2 Changing seasonality and extreme climate events four projects received funding 

within category A, project support 

 

 WICLAP (0.440 MNOK): The project “Ecosystem stress from the combined effects of 

Winter climate change and Air Pollution” is a research project funded by the Research 

Council of Norway (EEA Poland-Norway grant) and is lead by Jarle Bjerke/NINA. It was 

launched in 2015 and has received funding from the flagship from the start. It focuses on 

interactions between extreme weather, notably frost episodes in spring, and pollution on 

plant communities in temperate environments in Poland and high Arctic environments at 

Svalbard. The project has revealed high concentrations of Nickel (Ni) in mosses from 

Longyearbyen, Adventdalen and Bjørndalen, suggesting that windblown coal dust from 

coal mines, which contains high amounts of Ni, are a primary source of Ni. Conversely, 

heavy metal concentration have decreased at Polish sites close to industrial centers. The 

project has provided extensive evidence that Svalbard vegetation is under change due to 

stressful impacts from changing winter climate. Rapid and massive changes in winter 

climate may results in major changes to the vegetation composition of Svalbard’s tundra 

that will far exceed the changes imposed by a slightly warmer, relatively speaking, summer 

climate. Two peer-reviewed publications emerged from the project in 2015, seven new 

publications were produced from the project in 2016, and six new publications emerged in 

2017. Several PhD students are working on the project and one student finished his 

diploma thesis earlier this year. 

 

 Remote sensing (0.440 MNOK): “Use of remote sensing for increased precision in forage 

production” is a research project financed by the Research Council of Norway. The main 

goal of the project is to develop effective methods to estimate production of hay on infields 

in Northern Norway and investigate the impact climate. The project utilize a suit of 

techniques including handheld radiospectrometer, several remote sensing platforms and in 

situ ground truth data to measure grass yield and identify winter damage on infields. 

Remote sensing also appear to be a promising tool to assess winter damages and 

productivity on infields. Though, results so far show mixed results with regard to the 

applicability of the various remote sensing methods to estimate production on infields. 

However, overarching analyses remain to be done. One publication has emerged from the 
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project in 2017.  
 

 Arctic GSL (0.440 MNOK) is a project derived from SnoEco (Phenological synchrony of arctic 

plants and their pollinators at altered snow regimes) lead by Elisabeth Cooper/UiT and 

financed by the Research Council of Norway. The project has received funding from the 

flagship since 2015. The aim of the project is to investigate how changes in the growing 

season affect the phenology of arctic plants and what consequences this will have for high 

Arctic ecosystems. Analyses of long-term phenology data for eight common vascular plants 

revealed that the timing of the phenological events is dependent on the timing of the 

snowmelt, but that the amount of thermal time needed to complete each phase is fixed. 

This means that the species studied are periodic and their growing season length is fixed 

and does not get longer with an earlier snowmelt. Fieldwork to gather data on phenology 

from a number of plots has been carried out and will be used to calibrate remote sensing 

data and describe plant phenology at the landscape level. Three papers were published in 

2016 and five have so far been published in 2017. One PhD student is working on the 

project. 
 

 Reindeer health (0.440) is a new research project led by UiT/Morten Tryland. It is a part of 

Nordic center of excellence (CLINF). The aim of the project is to map and compare the 

present status of diseases in reindeer in various regions of the Arctic and to explore to what 

extent traditional knowledge may be used to monitor / detect diseases in reindeer. The 

fieldwork in Norway is carried out in a range of reindeer herding districts covering a wide 

gradient of climatic conditions from oceanic to continental climate (Rákkonnjárga, Tana, 

Finnmark, Jillen-Njaarke, Hatfjelldal, Nordland, and Riast/Hylling, Røros, Sør-Trøndelag). No 

publication directly related to the project has been published in in 2017, but book chapters 

and publications are expected in 2018. 

 
 

Within WP 3 Adaptive capacity in local communities and among indigenous people three projects 

received support within category A, project support. 

 Social norms (0.440) is a research project lead by NIKU/Marius Warg Næss which is based 

on the Hierarchies project funded by the Research Council. It was funded also in 2016 

under the title “Territoriality, mobility and fragmentation in the reindeer husbandry”. The 

project focuses on how privatization of pastures affect territoriality in the reindeer 

husbandry. Privatization might contradict to the traditional adaptation in pastoral systems 

utilizing marginal pastures and where flexibility in pasture use might alleviate difficult 

climatic conditions. Remote sensing will be used to quantify temporal and spatial 

variability in forage availability and related to the herders’ perception of variability in 

pasture quality.  In 2016, fieldwork was carried out in Kautokeino to map changes in 

winter pasture use and possible conflicts related to this. Three experimental economic 

games were played with each participant to real how herders cooperate. Preliminary 

analyses indicated that belonging to the same siida (co-operative group) is more important 

than kinship in determining degree of cooperation. In 2017 interviews were carried out 

Sweden but technical faults lead to data loss so that interview had to be carried out in 

Norway to compensate for loss of data and limited number of herdsmen in Sweden that 

were willing to participate in the project. Two peer-reviewed publications came out from 
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the project in 2017, and one are currently under revision. Results from the work was also 

published on forskning.no and on national radio in Sweden. 

 LUMANOR (0.440 MNOK): “Land use change among indigenous pastoralists: Mapping 

historic land use in Northern landscapes” is a research project financed by Norforsk and 

with S. Barlindhaug/NIKU as a WP-leader (and leader of the flagship project). The project 

uses integrative studies of pastoral systems ability to adapt to climate change and changes 

in ecosystems due to climate change. In 2016, fieldwork was carried out in Finnmark and 

Mongolia, and processing of Russian video- and interview material has been done. In 

depth documenting of historic land use has been documented in collaboration with elder 

herders from Karasjok (Skáiddeduottar). A photovoice method where herders take photo 

of important episodes and where these were later discussed was implemented in the 

Yamal case. For the Finnmark  case, the data gathered through the PPGIS in 2016 have 

been digitized and analysed in 2017. Ground-truthing of sites representing the last 100 

year of the Skáideduottar siidas (Western Porsanger area) land use were conducted in 

cooperation with two members of the siida. In 2017 interviews were conducted in the 

Nenets autonomous okrug, Russia. Notably interviews with women with different 

backgrounds related to tundra life and education of children was conducted. Also for the 

Mongolia case study fieldwork was carried out in 2017. The fieldwork was conducted in 

two different ecological zones: desert-steppe and mountain-steppe. Discussions with 

pastoralists that also worked under state pastoral cooperatives was undertaken to better 

understand the transformation process. Data are currently being analysed. Two films have 

been produced from the project and 5 oral presentations have been given. One PhD 

student is working on the project. 

 Socio-ecological modelling (0.440) is a research project lead by NINA/Bård J Bårdsen. The 

project is connected to a work package within the ‘Reindeer husbandry in a Globalizing 

North – resilience, adaptations and pathways for actions”, ReiGN-project which is a 

multidisciplinary Nordic Center of Excellence. The project will utilize official statics on 

population size, economy social structure, predation and vegetation (remote sensing) in a 

Structural Equation Modelling framework to tease apart complex socio-ecological  

relationships. Data are currently being processed and planned to be finished next year. 

Three publications have been derived from the project in 2017.  

 
Within WP 4 Adaptive management of ecosystem services two interdisciplinary projects in 

category A, project support, received support. 
 
 

 ESArctic (0.440 MNOK): is a research project derived from CULTES, a project Financed by 

the Research Council of Norway and lead by Vera Hausner/UiT. The project has received 

funding from the flagship since 2016.  The project focuses on the use of bundles of 

ecosystem services, their spatial heterogeneity in Arctic landscapes and how they are 

affected by climate change and western knowledge of climate change. In this first year of 

the project, focus was on spatial heterogeneity in values, use and priorities of ecosystem 

services. Public participation GIS has been used to map peoples priorities in the North 

(Nordland) and South (Jotunheimen) using various map layers to predict heterogeneity in 

values, use and priorities.  The project members got feedback from visitors using the PPGIS 
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platform that it was not working well and actions are taken to improve that. Studies at the 

Varanger peninsula revealed that non-digital PPGIS provides much richer information about 

the importance locals ascribe to places, and their priorities for adaptive management in 

relation to climate related risks, but this approach is more demanding in terms of time 

required to organise data. Technical challenges also limits the value of this method. A field 

campaign taking 2754 photos was conducted on the Varanger peninsula in 2016 for 

accessing heterogeneity in spatial extent, intensity, and type of ecosystem services. With 

one more field season, the ecosystem services of the entire Varanger peninsula will be 

mapped. Two PhD students are working on the project. On publications was on print in 

2016, and 3 publications are in the revision process in 2017.  Three talks have been given in 

2017. 

 

 SUSTAIN (0.440 MNOK): the research project “Sustainable management of renewable 

resources in a changing environment: an integrated approach across ecosystems” is 

nationally coordinated project financed by the Research Council of Norway. Two of the WPs 

leaders of SUSTAIN (John-André Henden and Sandra Hamel) is based at UiT and is the 

leaders of the flagship project. The project aim is to identify sustainable strategies and 

models for harvesting in ecosystems under climate change. The project is based on active 

collaboration among stakeholders and management authorities using a “Strategic Foresight 

Protocol”. Following this protocol, the project started in January 2016 with a user panel 

meeting where all the researchers in the project, end-users and stakeholders met to discuss 

what should be the focus of the research within the project. This meeting imitated contact 

between different interest-groups within the different case studies.  In February 2017, the 

second SUSTAIN meeting was held in Trondheim, gathering researchers and stakeholders 

to discuss preliminary results and the way forward. The Fram centre funding ensured that 

researchers from NINA in Tromsø could take active part in the project. One PhD student 

and one MSc student (finished in 2016) have been working on the Tromsø-node of the 

project. No publications have so far emerged from the project. 
 
 
 

Within WP 5 Climate impact observation systems two projects were funded within category C, 

strategic flagship support. 

 Climate-ecological Observatory for Arctic Tundra, COAT (0.440 MNOK): The aim of COAT is 

to establish a climate-ecological observatory for Arctic tundra. Funding from KD and UIT 

ensured that a science plan for COAT was drafted in 2011 and handled to the 

Norwegian Research Council (NFR) for evaluation in 2012. The international group of 

expert gave the science plan the highest possible rank, excellent. The science plan was 

published in the Fram Centre Report Series in 2013. In 2015, COAT received funding 

from the Recearch Council of Norway (35.6 mill NOK) and Tromsø Research Foundation 

established by Trond Mohn (10 mill NOK). This funding was an important step in the further 

development of COAT. COAT produce knowledge that feeds directly into management in 

terms (1) of the effect of salvage logging on the recovery of birch forest after moth 

outbreaks, (2) the testing of methods to improve monitoring of ptarmigans, and (3) 

knowledge about the population dynamics of four harvestable species. The funding from 
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the Fram centre has allowed COAT to maintain several monitoring series in Svalbard and at 

the Varanger peninsula, as well as developing new monitoring tools. Previous fieldwork in 

Varanger revealed that standard methods for making population census of ptarmigan 

populations in spring did not work for sub- and low Arctic mainland. In 2017, acoustic 

sensors to monitor populations of willow and rock ptarmigans was tested on Varanger 

Peninsula and Svalbard. At the latter site the sensor data can be calibrated against point 

transect data. The sensors worked appropriately and gathered a large amount of raw data 

that are currently being used by COAT Tools to develop algorithms to automate recordings 

of number of ptarmigans and even number of distinct individuals. The COAT arctic fox 

module has initiated artificial feeding of arctic foxes at two sites at the Varanger peninsula 

in collaboration with NINA’s arctic fox conservation program. Ten peer reviewed 

publications related to COAT have been published in 2017.  

 Yamal Ecosystem (0.248 MNOK) is a new strategic project lead by UIT/Dorothee Ehrich. 

The aim of the project is to make further developments in the collaboration among 

researchers from the Fram centre and the Russian academy of science to facilitate the 

establishment of a observatory system for climate impacts on ecosystems along a gradient 

from forested tundra to high arctic tundra on the Yamal peninsula. Fieldwork was carried 

out at all four monitoring sites in the Yamal gradient. Data from 9 years of baited camera 

trapping was assembled.  Testing of drones to measure the extent and configuration of 

willow thickets at Erkuta was also carried out, and the results will tested against with 

Quickbird (ground truth) data. A census protocol for white-fronted geese on Belyi Island 

was discussed and tested in the field. One PhD and one MSc student has been involved in 

the project. Four peer reviewed papers related to the project have been pubished. 

Within the Outreach category, two projects were supported. 
 

 Snøugla (0.150 MNOK) is a book project lead by NINA/Karl Otto Jacobsen. In collaboration 

with the author Kirsti Blom, Karl Otto Jacobsen published a book about the snowy owl 

which is and endemic, Arctic, red listed, species.  The book is a part of a series of books 

published by Cappelen Damm focusing on communication of research projects to 

children/youth. 

 

 Målerjakt (0.070 MNOK) is a project lead by Jane Jepsen/NINA aimed a presenting an App 

for smartphones that could be used encourage volunteer observers of all ages in a 

campaign to map the current distribution of scarce umber moth, a forest pest species that 

is currently expanding its range in Northern Norway. The App was published on Google Play 

and App store in September, and the code for the app has been made open source on 

Github and can easily be modified for use in other species distribution apps. Despite the 

umber moth was relatively difficult to find in 2017 around 30 new positive locations. 

 

Tromsø, 30 November 2017 
 

Rolf A. Ims Torkild Tveraa 
Leader Co-leader 

(s) (s)   

 


